U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum dot/ 
for Biological imaging 
Svarovsky et al. 
Page 1 of 20 




U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 2 of 20 



0.200 r 



0.150- 



0.100- 



361.00nm 



0.050- 



419 .50nm 



0.000L 



350.0 



400.0 450.0 
Wavelength {nm.) 



Figure 2 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 3 of 20 




U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-encapsulated Quantum Dots 
for Biological imaging 
Svarovsky et al. 
Page 4 of 20 




U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 5 of 20 




sijun aoueqjosqv 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum dots 
for Biological Imaging 
Svarovsky et al. 
Page 6 of 20 





TOPO-CdSe/ZnS 



T r TOPO-CdSe/ZnS 



FIG. 6 




FIG. 7 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 7 of 20 



TMAH j 




1MOMII03 I 
TF-CdS»-Zni-!II 
4*c*nt KaOH/ctntr 



tolvtnt I 
fin ■ 

ACQUISITION 
•w I3IJ.1 



SP£C1«L 

a tl.l 

i 11 
• .HI 

I «.!•• 



-373.1 
1172. S 
IMS.* 

m».7 



ItSII 



FIG. 9 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological imaging 
Svarovsky et al. 
Page 8 of 20 



0.20O. 




o.oool— — 

350.0 

FIG. 10 




FIG. 11 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 9 of 20 




Tf-MAA-CdTe 



FIG. 12 




FIG. 13 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 10 of 20 





FIG. 14 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 11 of 20 




0.02 0.04 

Absorbance at 490nm 



FIG. 15 




A 




SOLUBLE 



INSOLUBLE 



FIG. 16 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 12 of 20 




I ' ' ■ ' " ■ ' « 1 ' ' ' 1 ' " ' I ' ■ ' ■ l ' ' ■ ' t " ■ ■ I ' ■ ■ M ' ■ I i | » . ' ' I I ■ < t | ' " ' 1 > i ■ i I ■ ■ ' i 1 i »} ' | ' ' " I ■ i ■ ■ I ■ ■ ' ■ I - ' ' ■ I " " I ' " ■ 1 ' ■ ' ■ » ' • ■ ' I " " I 

4 8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.Z 3.0 2.8 ppn 




i r, "r -, r r r. t T T r-r i ■[ t . t 'r ■■ ) ■' ! !■■■» : | ■ i I 'Tn r t i . i , , r ,., , , „ .,.,, „ ■■., , ..■ , .. y , , ■, „ l ., r . , ..,,^-, rr7 .,,.,- > .,,,,., „ , ■ , f . ,.,, , ,,... „ ,,. , j , ,„ ,,, , „, ... y. - f - 

4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8 



FIG. 17 




. Ml 

LUMINESCENCE PROMOTER 



FIG. 18 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum dots 
for Biological imaging 
Svarovsky et al. 
Page 13 of 20 



TEG 




FIG. 20 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 14 of 20 




FIG. 22 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum dots 
for Biological Imaging 
Svarovsky et al. 
Page 15 of 20 




PEG-TETHERED ANTIGEN 



LUMINESCENCE 
ENHANCER 




U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 16 of 20 




FIG. 25 




' ' ■ 1 1 ' -'— Tl ■ ! ■.<■ ) ■■■ ■■ - 1— ■ - . i . . ;- r ,,,, - ., — , -„ , 

S.I 4.5 4.1 3.S 3.1 2.5 2.1 1.5 l.t 0.5 pp» 

FIG. 26 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum dots 
for Biological Imaging 
Svarovsky et al. 
Page 17 of 20 




-0.1 H ■ 1 1 . 1 ■ 1 ■ 1 ■ 1 

350 400 450 500 550 600 650 

Wavelength, nm 



FIG. 28 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 18 of 20 

0.40-, 




350 400 450 500 550 600 

Wavelength, nm 



FIG. 29 



BACKGROUND 



QDs ALONE 



Q?Ds + PNA 



Average 
size 

4.6nm 




With PNA 

HOnm 
aggregates 
observed 



SUBTRACTED BACKGROUND 



FIG. 30 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate-Encapsulated Quantum Dots 
for Biological Imaging 
Svarovsky et al. 
Page 19 of 20 




FIG. 31 



OH OH 




FIG. 32 



U.S. National Stage Application 
Filed: 22 September 2006 
Carbohydrate- Encapsulated Quantum Dots 
for Biological imaging 
Svarovsky et al. 
Page 20 of 20 




~i — 1 — 1 — 1 — 1 — I — 1 — « — 1 — 1 — I — 1 — 1 — 1 — ■ — i — 1 — ' — 1 — 1 — i — 1 — 1 — 1 — r 

5 0 4.0 3 D 2.0 1.0 



FIG. 33 




FIG. 34 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

O BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

l^COLOR OR BLACK AND WHITE PHOTOGRAPHS 




□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




